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(i) $S(z)$ , $\mathcal{L}(L^{2}(S^{2}))$- 1 , $\mathbb{C}$ meromorphic ,
$\{z\in \mathbb{C};{\rm Im} z\leq 0\}$ holomorphic .
(ii) $O$ $S(z)$ , . , $O$ $\tilde{O}$ 2








1 $S^{2}=\{x\in \mathbb{R}^{3}; |x|=1\}$ , $\mathcal{L}(E)$ , $E$ ,
.
1552 2007 41-49 41
. , ,
, .
$z\in \mathbb{C},$ $g\in C^{\infty}(\Gamma)$ ,
(2.1) $\{\begin{array}{ll}(z^{2}+\Delta)u(x)=0 for x\in\Omega,u(x)=g(x) for \in\Gamma\end{array}$
. ${\rm Im} z<0$ , (2.1) $L^{2}(\Omega)$ 1 .
(2.2) $u(x)=(R(z)g)(x)$
, ${\rm Im} z<0$ , $R(z)$ $\mathcal{L}(L^{2}(\Gamma), L^{2}(\Omega))$ ,
$L^{2}(\Gamma)$ $L^{2}(\Omega)$ . , $z$
, $\mathcal{L}(L^{2}(\Gamma), L^{2}(\Omega))$ ,
. , $R(z)$ , ${\rm Im} z<0$ $\mathcal{L}(L^{2}(\Gamma),L^{2}(\Omega))$-
.
$k\in \mathbb{R}$ , ${\rm Im} z<0$ $k$ . $g\neq 0$ ,
$||R(k-i\epsilon)g||_{L(\Omega)}arrow\infty$ when $\epsilonarrow+0$
, $z$ $k\in \mathbb{R}$ , $L^{2}(\Omega)$ . ,
$L_{1oc}^{2}(\Omega)$ , $R(z)g$ . , $R(z)$ $\mathcal{L}(C^{\infty}(\Gamma), C^{\infty}(\overline{\Omega}))-$
, .
, [13] 8 .
, $R(z)$ $\mathcal{L}(C^{\infty}(\Gamma), C^{\infty}(\overline{\Omega}))$ - , $\{z;{\rm Im} z<0\}$
, . $R(z)$ :
2.1 ([8], Theorem 5.1) $R(z)$ $S(z)$ .
, $R(z)$
, $R(z)$ .
. ${\rm Im} z<0,$ $f\in C_{0}^{\infty}(\mathbb{R}^{3})$ ,
(2.3) $(z^{2}+\Delta)u(x)=f(x)$ for $x\in \mathbb{R}^{3}$
. $u\in L^{2}(\mathbb{R}^{3})$ , 1 , $u(x)=(R_{0}(z)f)(x)$
(2.4) $(R_{0}(z)f)(x)= \frac{1}{4\pi}\int_{\mathbb{R}^{S}}\frac{e^{-iz|x-y|}}{|x-y|}f(y)dy$
. , $R_{0}(z)$ $\mathcal{L}(C_{0}^{\infty}(\mathbb{R}^{3}), C^{\infty}(\mathbb{R}^{3}))$- ,
$R_{0}(z)$ . $z=\sigma+i\nu,$ $\nu>0$
. (2.4) ,






, $(\tilde{R}_{0}(z)f)$ (2.3) .
(2.7) $|$ (I (\mbox{\boldmath $\sigma$}+i\mbox{\boldmath $\nu$})f)(x)l $\leq\tilde{c}_{0}e^{-\nu|x|}$ as $|x|arrow\infty$
. $L^{2}(\mathbb{R}^{3})$ .
$L^{2}(\mathbb{R}^{3})$ $R_{0}(z)f$ , $L^{2}(\mathbb{R}^{3})$
. $L^{2}(\mathbb{R}^{3})$ (z)f .





3 Lax and Phillips
,
.
Lax and PhilliPs [8]
, :
Lax-Phillips . $O$ , $\alpha>0$ ,
$S(z)$ , $\{z\in \mathbb{C};{\rm Im} z\leq\alpha\}$ . $O$
, $\alpha_{0}>0$ , $S(z)$ , $\{z\in \mathbb{C};{\rm Im} z\leq\alpha_{0}\}$
.




31 $O$ , $R>\rho_{0}$ ,
$T_{R}$ : $\Omega_{R}$ ,
, $T_{R}$ , $\Omega_{R}$ .
$O$ , . ,








. , Lax and Phillips
[10] , Melrose and Sj\"ostrand $[11, 12]$
, .
31 $O$ . $a>0$ ,








$\mathcal{O}_{j}(j=1,2, \ldots, J)$ $\mathbb{R}^{3}$ , $\Gamma_{j}$
(41) $O= \bigcup_{j=1}^{J}O_{j}$ ,
.
$J\geq 3$ , .
(H) $\Gamma_{j}$ Gauss ,
(H) (convex hull $of\overline{O}_{j_{1}}$and $\overline{O}_{j_{2}}$ ) $\cap\overline{O}_{j_{3}}=\emptyset$ for any $\{j_{1},j_{2},j_{3}\}\in\Psi^{*}$
,
$”=$ { $\{j_{1},j_{2},j_{3}\}\in\{1,2,$ $\ldots,$ $J\}^{3};j_{l}\neq j_{l’}$ when $l\neq l’$ }
.
44
2 , (4.1) $J=2$ $\mathcal{O}$ , $O_{j}(j=1,2)$
$(H_{1})$ $\overline{O}_{1}\cap\overline{\mathcal{O}}_{2}=\emptyset$ , $\Omega$ 1 ,
. $S(z)$ ([4],
[2]) .
(4.1) , $(H_{1})$ $(H_{2})$ ,











$P_{\gamma}$ : $\gamma$ Poincar\’e
.
(H) , , $a_{0}\in \mathbb{R}$
(4.3) $\#\{\gamma:d_{\gamma}\leq r\}\leq Ce^{a0r}$ for all $r>0$
. , Poincar\’e map $P_{\gamma}$ , $C_{0}>0$
(4.4) $|I-P_{\gamma}|\geq C_{0}$ for any periodic orbit $\gamma$
. , (4.3) (4.4) , ${\rm Re}\mu>a_{0}$ (4.2)
.
, $F_{D}(\mu)$ . $a_{ab}\in \mathbb{R}$ ,
${\rm Re}\mu>a_{ab}$ (4.2) , ${\rm Re}\mu<a_{ab}$
(4.2) . $a_{ab}$ , $F_{D}(\mu)$
${\rm Re}\mu>a_{ab}$ ,
. $F_{D}(\mu)$ , $F_{D}(\mu)$




4.1 ${\rm Re}\mu>a_{ab}$ $F_{D}(\mu)$ ${\rm Re}\mu=a_{ab}$ .
, $F_{D}(\mu)$ ,
.
, $O$ $S(z)$ , Imz $\leq\alpha_{0}$ $\alpha_{0}>0$
.
45
41 , [7] 4 . ,
[1] : $\rho\in C^{\infty}(O, \infty)$
(4.5) $tr_{L^{2}(\mathbb{R}^{3})}\int_{0}^{\infty}\rho(t)$ ( $\cos t\sqrt{-\Delta_{D}}\oplus 0$ -cos $t\sqrt{-\Delta_{0}}$) $dt= \frac{1}{2}\sum_{j=1}^{\infty}\hat{\rho}(z_{j})$
. , $\Delta_{D}$ , $\Omega$ $\Delta$ Dirichlet $L^{2}(\Omega)$
, $\Delta_{0}$ , $\mathbb{R}^{3}$ $\Delta$ $L^{2}(\mathbb{R}^{3})$
, $\oplus 0$ $L^{2}(\Omega)$ $\mathcal{O}$ $0$ $L^{2}(\mathbb{R}^{3})$
. ,
$\hat{\rho}(z)=\frac{1}{2\pi}\int_{0}^{\infty}e^{izt}\rho(t)dt$
, $\{z_{j}\}_{j=1}^{\infty}$ $R(z)$ .
$\rho(t)$ . $F_{D}(\mu)$
”
$\rho(t)$ . , $\alpha$ ${\rm Im} z\leq\alpha$
. .
, $F_{D}(\mu)$ ,









4.1 $F_{D}(\mu)$ , $\Omega$
. , $\Omega$ (41) $O$ , $\Omega$
, 1, 2, . . . , $J$
(5.1) $\Sigma_{A}=\{\xi=(\cdots\xi_{-2}, \xi_{-1},\xi_{0},\xi_{1}, \xi_{2}, \cdots)$ ;
$\xi_{j}\in\{1,2, \ldots, J\},$ $A(\xi_{j}, \xi_{j+1})=1$ for all $j\in \mathbb{Z}$}
1 1 . , $A=(A(i,j))_{t,J=1,2,\ldots,J}$ $J\cross J$ , $A(i,j)=$




$t=0$ $\Gamma_{\xi_{0}}$ , $\Gamma_{\xi_{1}},$ $\Gamma_{\xi_{2}},$ $\Gamma_{\xi_{3}}$ , $\cdot$ . .
. , , $\Gamma_{\xi_{-1}},$ $\Gamma_{\xi-2}\cdots$
. $\xi_{j}\neq\xi_{j+1}$ , $\xi$
$\xi=(\cdots\xi_{-2},\xi_{-1},\xi_{0}, \xi_{1},\xi_{2}, \cdots)$
, $\xi$ $\Sigma_{A}$ . , $\Sigma_{A}$ ,
$\Gamma_{\xi_{j}}(j=\cdots-2, -1,0,1,2, \cdots)$ .
$\sigma$ , $\sigma\xi=(\cdots\eta_{-2}, \eta_{-1}, \eta_{0}, \eta_{1}, \eta_{2}, \cdots)$ $\eta_{j}=\xi_{j+1}$
. , $\Omega$ $\sigma$ $\Sigma_{A}$ , ,
$n$ $\sigma^{n}\xi=\xi$ .
$X_{j}(\xi)(j\in \mathbb{Z})$ $\xi$ $j$ .
(5.2) $f(\xi)=|X_{0}(\xi)X_{1}(\xi)|$
$f$ . , $\sigma^{n}\xi=\xi$
(5.3) $g( \xi)=-\frac{1}{2}\log(1+f(\xi)\kappa_{1}(\xi))(1+f(\xi)\kappa_{2}(\xi))$




(5.4) $\zeta(s)=\exp(\sum\frac{1}{n}\infty\sum$ exp $S_{n}(-sf(\xi)+g(\xi)+\pi i))$ ,
$n=1$ $\sigma^{n}\xi=\xi$
,
(5.5) exp $S_{n}(-sf( \xi)+g(\xi)+\pi i)=\sum_{j=0}^{n-1}(-sf(\sigma^{j}\xi)+g(\sigma^{j}\xi)+\pi i)$
.
.
5.1 $\mathcal{O}_{j}(j=1,2, \ldots, J)$ $\alpha_{0}>0$
(5.6) $F_{D}(s)-(- \frac{d}{ds}\zeta(s))$ ${\rm Re} s>a_{ab}-\alpha_{0}$
. $a_{ab}$ $F_{D}$ .









3 Lax-Phillips , , 4,
5 ,
.
1. $F_{D}(\mu)$ $\zeta(s)$ , ?
2. $F_{D}(\mu)$ ( $(\mu)$ , $\alpha\in \mathbb{R}$ , ${\rm Re}\mu\geq\alpha$
?
3. , $\alpha$ $O$
?
4. 3 $\alpha$ $\alpha_{\inf}$ , ${\rm Re}\mu=\alpha_{Inf}$
, $O$ ?
5. $F_{D}(\mu)$ $\zeta(\mu)$ , $S(z)$
?
6. 2 , ,
, 2
? ${\rm Re} s\geq a-\alpha_{0}$ , $|s|$ ,
, $|s|$ ?
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